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Abstract of JP2001 343529 

PROBLEM TO BE SOLVED: To manufacture a protective film for polarizer having an extremely small 
phase difference between film surface direction and a thickness direction and having a moisture vapor 
permeation rate suited for the protective film for the polarizer. 

SOLUTION: The protective film for polarizer comprises a resin film containing a thermoplastic resin 
with a substituted or nonsubstituted image group on a side chain (A) and a thermoplastic resin with a 
substituted or nonsubstituted phenyl group and a nitrile group on a side chain (B). 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a polarizer protection film and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, many liquid crystal displays which employed the features of a 
light weight and a compact efficiently are increasingly used for these electronic equipment with a 
miniaturization, thin-shape-izing, and lightweight-izing of a notebook sized personal computer, a word 
processor, a cellular phone, a Personal Digital Assistant, etc. In order to maintain the display grace, various 
films, such as a polarization film, are used for the liquid crystal display. Moreover, in order to lightweight-ize a 
liquid crystal display further for a Personal Digital Assistant or cellular phones, the liquid crystal display which 
used plastic film instead of the glass substrate is also put in practical use. 

[0003] It is optically transparent and also the plastic film used for the equipment which deals with polarization 
like a liquid crystal display is asked for optical homogeneity. Furthermore, it is desired for the film substrate for 
plastics liquid crystal displays which replaced the glass substrate with plastic film to have the small phase 
contrast expressed with the product of a birefringence and thickness, and it is also required that change of the 
phase contrast by external force etc. cannot take place further easily. When using especially plastic film as a 
polarizer protection film, the above properties are strongly searched for for wide-field-of-view cornification and 
big-screen-izing. Moreover, it is called for that change of phase contrast [ / in the case in the stress at the time of 
processing or use or the case of the application to the various optical films for liquid crystal displays ] is small. 
[0004] As plastic film used for a liquid crystal display, the film which consists of plastics of engineering 
plasticses, such as a polycarbonate, polyarylate, polysulfone, and polyether sulphone, and celluloses, such as 
triacetyl cellulose, is known. When manufacturing these plastic film, various stress is applied to the film under 
shaping with a melting flow, solvent drying shrinkage and a heat shrink, conveyance stress, etc. of plastics, and 
the phase contrast resulting from the molecular orientation in which induction is carried out by stress remains 
on the film obtained. Therefore, the phase contrast which performs special processing to films, such as heat 
annealing, and remains if needed must be reduced, and there are problems, like a production process becomes 
complicated. Furthermore, since the film which reduced the phase contrast which remains also produces new 
phase contrast by the orientation of the molecule caused by the stress of the deformation after considering as the 
deformation at the time of lamination processing with a polarizer, or a polarizing plate, it poses a stability top 
problem of quality. 

[0005] In order to solve these problems, for polarization to be more small, namely, to obtain the plastic film 
which phase contrast by the orientation of a molecule cannot discover easily is tried, and the cycloolefin system 
film and the olefin system film which has a maleimide component are proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, although it was hard to discover the phase contrast by the 
orientation of a molecule about the film flat surface, the above-mentioned cycloolefin system film and the olefin 
system film which has a maleimide component had the problem of being easy to produce phase contrast about 
the film thickness direction, and its optical homogeneity was unsuitable as a polarizer protection film called for 
strongly. 

[0007] Moreover, when especially cycloolefin system resin was fabricated on the film of the general thickness 
(50-90 micrometers) as a polarizer protection film, the steam transmittance was very as low as lOg / (m2 and 
24hr) following in 40 degrees C and 90%RH, and the adhesive agent of a polarizer and a polarizer protection 



film had become a problem. That i^^Ben manufacturing a polarizing plate, the^Brizer protection film was 
stuck on both sides of a polarizer th^^h adhesives, but since the adhesives of a drainage system were mainly 
used, when the steam transmittance of a polarizer protection film was too low, drying became inadequate, and 
the adhesive agent had been produced. On the other hand, although steam transmittance is as large as 250g / 
(m2 and 24hr) extent and the adhesive property of transmittance is satisfactory in 40 degrees C and 90%RH, the 
triacetyl cellulose system film (80-micrometer thickness) generally conventionally used as a polarizer protection 
film cannot control transparency of the steam from the outside after pasting, but causes the fall of the endurance 
in the long period of time of a polarizing plate. 

[0008] Therefore, the technical problem which this invention tends to solve is offer of the polarizer protection 
film which has the steam transmittance which phase contrast excelled [ direction / the direction of a flat surface 
of a film, and / thickness ] in optical homogeneity small, and was suitable for adhesion with a polarizer. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
person etc. inquired wholeheartedly. Consequently, the polarizer protection film which consists of a resin 
constituent of a specific presentation has the suitable steam transmittance for adhesion with a polarizer, and 
moreover it found out that the phase contrast of the direction of a flat surface of a film and the thickness 
direction was very small, and resulted in this invention. 

[0010] That is, this invention is a film which consists of a resin constituent containing the thermoplastics which 
has a permutation or an unsubstituted imide radical in the (A) side chain, and the thermoplastics which has a 
permutation or an unsubstituted phenyl group, and a nitrile group in the (B) side chain, and offers the polarizer 
protection film with which 40 degrees C and the steam transmittance in 90%RH are characterized by being 10- 
200g/(m2 and 24hr). 

[001 1] The phase contrast of the direction of a flat surface of the polarizer protection film of this invention is 

20nm or less, and the phase contrast of the thickness direction is lOOnm or less preferably. 

[0012] Moreover, the thermoplastics of (A) contains the repeat unit preferably expressed with the repeat unit 

expressed with the following type (1), and the following type (2). 

[0013] 

[Formula 3] 

f 



R R 



(1) 



(Here, Rl, R2, and R3 show hydrogen or the alkyl group of carbon numbers 1-8 independently, respectively.) 
[0014] 



[Formula 41 

/ H H \ 

OC .CO 
N 



(2) 



(Here, R shows the alkyl group of carbon numbers 1-18, or the cycloalkyl radical of carbon numbers 3-12.) 
On the other hand, the thermoplastics of (B) contains a permutation or an unsubstituted styrene unit, and a 
permutation or an unsubstituted acrylonitrile unit preferably. Here, the content of the desirable permutation in 
the thermoplastics of (B) or an unsubstituted styrene unit is 80 or less % of the weight 50 % of the weight or 
more, and the desirable content of a permutation or an unsubstituted acrylonitrile unit is 50 or less % of the 
weight 20 % of the weight or more. 

[001 5] Furthermore, the content of the thermoplastics of (A) in said resin constituent is 90 or less % of the 
weight 60 % of the weight or more preferably again. 

[0016] On the other hand, the content of the thermoplastics of (B) in a resin constituent is 40 or less % of the 



weight 10 % of the weight or more ^^rably. 

[0017] The polarizer protection filn^^this invention contains either [ at least ] an inorganic particle or an 
organic particle as the one embodiment further again. 

[0018] The polarizer protection film of this invention contains an ultraviolet ray absorbent as the one 
embodiment further again. 

[0019] As for the polarizer protection film of this invention, it is desirable that thickness is 20-200 micrometers 
further again. 

[0020] The manufacture approach of a polarizer protection film including the process which the film thickness 
after drying the thermoplastics with which this invention has a permutation or an unsubstituted imide radical in 
the (A) side chain in other side faces, the thermoplastics which has a permutation or an unsubstituted phenyl 
group, and a nitrile group in the (B) side chain, and the resin solution containing a solvent further again makes 
dry the process cast into a base material so that it may be set to 20-200 micrometers, and this resin solution is 
offered. 
[0021] 

[Embodiment of the Invention] The polarizer protection film of this invention is made from the resin constituent 
containing the thermoplastics which has a permutation or an unsubstituted imide radical in the (A) side chain, 
and the thermoplastics which has a permutation or an unsubstituted phenyl group, and a nitrile group in the (B) 
side chain. 

[0022] The thermoplastics (A) used for this invention is a copolymer (duality or plural copolymers beyond it) 
which contains preferably the repeat unit which has the repeat unit, at least one sort of permutations, or 
unsubstituted maleimide structure guided from at least one sort of olefins (alkene). Thermoplastics (A) contains 
especially the repeat unit expressed with the repeat unit expressed with the following type (1), and the following 
type (2) preferably. 
[0023] 
[Formula 5] 



R 1 R 3 



(1) 



(2) 



(Here, Rl, R2, and R3 show hydrogen or the alkyl group of carbon numbers 1-8 independently, respectively.) 

[0024] 

[Formula 6] 

OC .CO 

V 

R 

(Here, R shows hydrogen, the alkyl group of carbon numbers 1-18, or the cycloalkyl radical of carbon numbers 
3-12.) 

The olefin which offers the repeat unit (olefin unit) of a formula (1) is following type (3): [0025]. 
[Formula 7] 

f 

CH=C (3) 



(- here, Rl, R2, and R3 are the same as a formula (1).) - it is expressed. When the desirable example of such 
an olefin is given, they are isobutene, a 2-methyl-l-butene, 2-methyl-l-pentene, a 2-methyl-l-hexene, a 2- 
methyl-l-heptene, 1-iso octene, 2-methyl-l-octene, 2-ethyl-l-pentene, a 2-ethyl-2-butene, a 2-methyl-2- 



pentene, a 2-methyl-2-hexene, etc. ^fce olefins are independent, or can be corr^^d two or more sorts and 
can be used. 

[0026] The repeat unit (maleimide unit) of the above-mentioned formula (2) can be guided from a 
corresponding maleimide compound. Such a maleimide compound is following type (4): [0027]. 

[Formula 8] 
H H 

X C=C/ (4) 

I 

(— here, R is the same as a formula (2).) - it is expressed. When the desirable example of such a maleimide 
compound is given, maleimide, In a list, N-methyl maleimide, N-ethyl malei mide, N-n-propyl maleimide, N-i- 
propyl maleimide, N-n-butylmaleimide, N-i-butylmaleimide, N-s-butylmaleimide, N-t-butylmaleimide, N-n- 
pentylmaleimide, N-n-hexyl maleimide, N-n-heptyl maleimide, N-n-octyl maleimide, N-lauryl maleimide, N- 
stearyl maleimide, N-cyclo propyl maleimide, It is N-permutation maleimide, such as N-cyclo butylmaleimide, 
N-cyclopentyl maleimide, N-cyclohexyl maleimide, N-cycloheptyl maleimide, and N-cyclo octyl maleimide. 
These maleimide compound is independent or can be used combining two or more sorts. Especially as a 
maleimide compound, N-permutation maleimide (it sets at a ceremony (4) and R is radicals other than 
hydrogen) is desirable. 

[0028] The thermoplastics (A) of this invention can be manufactured by carrying out the polymerization of the 
above-mentioned olefin and the maleimide compound with the polymerization method of itself known. Graft 
polymerization is also included in this polymerization. Or the thermoplastics (A) of this invention can carry out 
the polymerization of the above-mentioned olefin and the maleic anhydride according to a conventional 
method, can manufacture a precursor polymer, and can manufacture it also by making an amine compound react 
to this and making the maleic-anhydride part of a precursor polymer imide-ize. As an amine compound to be 
used, the amine corresponding to the imide part in the maleimide unit of the above-mentioned formula (2) is 
contained. In that case, more specifically Formula R-NH2 (however, R is the same as a formula (2).) The amine 
compound expressed, for example, monomethylamine, ethylamine, n propylamine, A dimethyl urea besides 
alkylamines, such as i-propylamine, n butylamine, sec butylamine, tert butylamine, and cyclohexylamine, or 
ammonia, diethylurea, etc. can be illustrated preferably. Also in this case, the copolymer which has the repeat 
unit of the above-mentioned formula (1) and the repeat unit of a formula (2) is obtained. 
[0029] The thermoplastic copolymer (A) of this invention can contain one or more sorts of other copolymeric 
monomers as the 3rd component in addition to the above-mentioned olefin unit and a maleimide unit. The acid 
anhydride which has a partial saturation double bond like a maleic anhydride in vinyl monomers, such as vinyl 
ester monomers, such as a methyl acrylate, an acrylic ester monomer like butyl acrylate, a methacrylic ester 
monomer like a methyl methacrylate or cyclohexyl methacrylate, and vinyl acetate, and a vinyl ether monomer 
like the methyl vinyl ether, and a list is contained in such a copolymeric monomer. These 3rd components can 
be used combining two or more sorts. By making extent which does not spoil an optical property contain the 
3rd component, the thermal resistance of a thermoplastic copolymer (A) can be raised, or a mechanical strength 
can be increased. 

[0030] Although the thermoplastic copolymers (A) of this invention may be any of a random copolymer, a 
block copolymer, a graft copolymer, and an alternating copolymer, it is desirable that it is an alternating 
copolymer. The thermoplastic copolymer (A) of this invention is Rl [ in / as an olefin unit / R in a formula (2) 
contains more preferably at least one sort of maleimide units which are the alkyl groups chosen from the methyl 
group, the ethyl group, the isopropyl group, and the cyclohexyl radical as a maleimide unit, and / a formula 
(1) ]. It is hydrogen and is R2. And R3 It is a copolymer containing at least one sort of olefin units which are 
methyl groups, respectively. Still more preferably, the thermoplastic copolymer (A) of this invention contains 
N-methyl maleimide unit as a maleimide unit, and contains an isobutylene unit as an olefin unit. As for the 
thermoplastic copolymer (A) of this invention, it is desirable that it is especially the alternating copolymer of N- 
permutation maleimide and isobutene. 



[0031] As for the content of a male^^Bs unit, in the thermoplastic copolymer (V^^this invention, it is 
desirable that it is less than [ more thin 30 mol %80 mol % ]. When the content of a maleimide unit deviates 
from this range, there is a possibility that the thermal resistance of a film and the mechanical strength which are 
obtained may be spoiled. The content of a maleimide unit is less than [ more than 40 mol %60 mol % ] more 
preferably. When adding this, as for the 3rd component, it is desirable that the content is less than [ more than 5 
mol %30 mol % ]. The remainder of a thermoplastic copolymer (A) is an olefin unit. The thermoplastic 
copolymer (A) of this invention has especially the desirable thing for which a maleimide unit and an olefin unit 
are included as a principal component (the sum total of a maleimide unit and an olefin unit is more than 70 mol 
% of a thermoplastic copolymer (A) preferably). Moreover, as for the thermoplastic copolymer (A) of this 
invention, it is desirable to have or more 1x104 5x105 or less weight average molecular weight. 
[0032] Furthermore, glass transition temperature is desirable and, as for the thermoplastic copolymer (A) of this 
invention, it is more preferably desirable that thermal resistance which is 130 degrees C or more still more 
preferably is shown 100 degrees C or more 80 degrees C or more. 

[0033] The olefin-maleimide copolymer of this invention can be manufactured by carrying out 
copolymerization of an olefin and the maleimide compound directly, or carrying out the graft copolymerization 
of another side to the polymer of one of these, or making an amine compound react to the precursor polymer 
mentioned above, and introducing imide association as it can manufacture by the approach of itself known like 
previous statement, for example, is indicated by JP,5-59193,A, JP,5-195801,A, JP,6-136058,A, and JP,9- 
328523,A. 

[0034] Next, the thermoplastics (B) used for this invention is a copolymer (duality or the above plural 
copolymers) which includes preferably the repeat unit (nitril unit) guided from an unsaturated nitrile compound, 
and the repeat unit (styrene system unit) guided from a styrene system compound. 

[0035] When the desirable example of the unsaturated nitrile compound which constitutes the above-mentioned 
desirable copolymer (B) is given, it is the nitryl compound which has an alpha [ like alpha-permutation 
unsaturated nitrile like acrylonitrile or a methacrylonitrile, and fumaronitrile ], and beta-2 permutation olefin 
nature unsaturated bond. 

[0036] As a styrene system compound which constitutes the above-mentioned desirable copolymer (B), 
unsubstituted [, such as styrene, vinyltoluene, methoxy styrene, or chloro styrene, ] or a permutation styrene 
system compound, and alpha-permutation styrene system compounds, such as alpha methyl styrene, can be 
used. 

[0037] The thermoplastic copolymer (B) of this invention may contain other copolymeric monomers as the 3rd 
component in addition to the above-mentioned nitril unit and a styrene system unit. For such 3rd component, 
preferably, olefin system monomers, such as acrylic monomers, such as butyl acrylate, ethylene, and a 
propylene, are contained, and the flexibility of the obtained film can be raised by carrying out copolymerization 
of one sort or the two sorts or more for these monomers. Moreover, as the 3rd component, N-permutation 
maleimide can also be used and the thermal resistance of the copolymer concerned can be raised by using this 
N-permutation maleimide, especially phenyl maleimide as a copolymerization component. 
[0038] Although the thermoplastic copolymer (B) of this invention is obtained by carrying out 
copolymerization of these monomers directly, it may carry out the graft copolymerization of another side to 
either the polymer of a styrene system compound, or the polymer of an unsaturated nitrile compound. 
Moreover, a desirable copolymer can be obtained by carrying out the graft polymerization of a styrene system 
compound and the unsaturated nitrile system compound to the acrylic polymer which has rubber elasticity. 
Especially a desirable thermoplastic copolymer is a copolymer which contains acrylonitrile as an unsaturated 
nitrile component and contains styrene as a styrene system component. These copolymers are known as an AS 
resin or AAS resin. 

[0039] In the thermoplastic copolymer (B) of this invention, the ratio of an unsaturated nitrile unit and a styrene 
system unit is desirable, the former is 20 - 50 % of the weight, the latter is 50 - 80 % of the weight, more 
preferably, the former is 25 - 35 % of the weight, and the latter is 65 - 75 % of the weight. A result with the 
former still more desirable especially when the latter is 70 - 75 % of the weight at 25 - 30 % of the weight is 
given. When the component of a styrene system compound or a nitril system compound exceeds this range, 
compatibility with the thermoplastics of (A) becomes scarce and there is a possibility that the polarizer 
protection film excellent in transparency cannot be obtained. When the 3rd component adds this, as for the 
content in a thermoplastic copolymer (B), it is desirable that they are 5 % of the weight or more and 30 % of the 



weight or less. The thermoplastic c^^mer (B) of this invention has especiall>^^iesirable thing for which 
an unsaturated nitrile unit and a styi^resystem unit are included as a principal component (the sum total of an 
unsaturated nitrile unit and a styrene system unit is 70% of the weight or more of a thermoplastic copolymer (B) 
preferably). Moreover, as for the thermoplastic copolymer (B) of this invention, it is desirable to have or more 
1x104 5x105 or less weight average molecular weight. 

[0040] The polarizer protection film of this invention can be made from the resin constituent obtained by only 
mixing the thermoplastics (A) and thermoplastics (B) which were described above, or the resin constituent 
obtained by carrying out thermofusion kneading of both the resin. These resin constituents may contain well- 
known additives, such as a plasticizer, a thermostabilizer, an ultraviolet ray absorbent, and a filler, and other 
polymers if needed. 

[0041] Since weatherability of the polarizer protection film containing especially an ultraviolet ray absorbent 
improves, it is desirable practically. An ultraviolet ray absorbent is what is generally called light stabilizer- 
proof. For example, 2 -(2H-benzotriazol-2-IRU)- P-cresol, Benzotriazol system ultraviolet ray absorbents, such 
as 2-benzotriazol-2-IRU -4 and 6-G t-butylphenol, Triazine system ultraviolet ray absorbents, such as a 2 -(4, 6- 
diphenyl-l,3,5-triazine-2-IRU)-5-[(hexyl) oxy-]-phenol, Benzophenone system ultraviolet ray absorbents, such 
as OKUTABENZON, etc. are mentioned. Again Light stabilizer, such as hindered amine light stabilisers, such 
as benzoate system light stabilizer, such as 2, 4-G t-buthylphenyl -3, and 5-G t-butyl-4-hydroxy benzoate, and 
screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, can also be used. 

[0042] Moreover, since smoothability (slipping nature) is excellent, the polarizer protection film containing a 
filler of adding either [ at least ] an inorganic particle or an organic particle as a filler is desirable. If it is hard to 
slide on a film, at the time of conveyance of a long film and winding, a wrinkling and a blemish will occur and 
it will become a quality top problem. Organic particles, such as inorganic particles, such as a silica, an alumina, 
and titanium oxide, or a polymethacrylic-acid-ester system and a polyacrylic ester system, a polyolefine system, 
a polystyrene system, a divinylbenzene system, a benzoguanamine system, and an organic silicone system, can 
be desirable, and can make these contain a kind or more than it as a filler. 

[0043] Furthermore, it is effective to add a plasticizer to a resin constituent. When the content of the maleimide 
unit of thermoplastics (A) is especially as high as more than 40 mol %, since the film obtained tends to become 
weak firmly, addition of a plasticizer prevents stress whitening and **** of a film. When a desirable plasticizer 
is illustrated, as a phthalic-acid system plasticizer A dimethyl phthalate, a diethyl phthalate, di-n-butyl 
phthalate, di-n-octyl phthalate, Phthalic-acid G n-ethylhexyl, phthalic acid diisooctyl ester, di-n-octyl phthalate, 
Phthalic-acid G n-DESHIRU, diisodecyl phthalate, phthalic-acid G n-dodecyl, Phthalic-acid JIISO tridecyl, 
dicyclohexyl phthalate, phthalic acid benzyl butyl ester, As di-2-ethylhexyl phthalate, isophthalic acid G 2- 
ethylhexyl, and an aliphatic series dibasic-acid system plasticizer Di-n-decyl adipate, diisodecyl adipate, di(2- 
ethylhexyl) adipate, As di(2-ethylhexyl) azelate, a dibutyl sebacate, di-2-etylhexyl sebacate, and a phosphoric 
ester system plasticizer As tributyl phosphate, phosphoric-acid tree 2-ethylhexyl, phosphoric-acid-2-ethylhexyl, 
phosphoric-acid TORIKUREJIRU, and an epoxy system plasticizer As epoxidized-soybean-oil and epoxidation 
talloil-fatty-acid-2-ethylhexyl and a fatty ester plasticizer As butyl stearate, butyl oleate, chlorinated paraffin, 
chlorination fatty-acid methyl, and a macromolecule system plasticizer Polyethylene-glycol wood ether, a 
polyethylene-glycol benzoate, The high molecular compound (polycondensation objects, such as dibasic acid [, 
such as an adipic acid, a sebacic acid, and a phthalic acid, ], 1 and 2-propylene glycol, 1, and 3-propylene 
glycol) containing an ester group etc. is mentioned. The plasticizer which does not contain an aromatic series 
radical in these plasticizers, for example, di-n-decyl adipate, Diisodecyl adipate, di(2-ethylhexyl) adipate, di(2- 
ethylhexyl) azelate, A dibutyl sebacate, di-2-etylhexyl sebacate, tributyl phosphate, Phosphoric-acid tree 2- 
ethylhexyl, phosphoric-acid-2-ethylhexyl, tricresyl phosphate, Epoxidized soybean oil, epoxidation talloil-fatty- 
acid-2-ethylhexyl, Butyl stearate, butyl oleate, chlorinated paraffin, chlorination fatty-acid methyl, Plasticizers, 
such as a high molecular compound (polycondensation objects, such as dibasic-acids [, such as an adipic acid 
and a sebacic acid, ], 1 and 2-propylene glycol, 1, and 3-propylene glycol) containing polyethylene-glycol wood 
ether or an ester group, are desirable. 

[0044] Since these plasticizers do not have absorption in a visible region short wavelength side, they are 
especially desirable additives. 2-20 weight section addition of these plasticizers is carried out to the polarizer 
protection film 100 weight section of this invention. When 20 weight sections are exceeded, there is a 
possibility of reducing thermal resistance remarkably. 

[0045] The polarizer protection film of this invention shows the outstanding transparency that beam-of-light 



transmittance is 80% or more. Whe^^pecially the copolymer (B) that contains ^^opolymer (A) which 
contains an isobutylene and N-metn^mialeimide as a principal component, and acrylonitrile and styrene as a 
principal component shows good compatibility to a surprising thing by the large blending ratio of coal and it 
considers as a film, it has the high transparency of 85% or more by all beam-of-light transmittance, and the 
optical film whose Hayes is 2% or less can be offered. Moreover, although the film which consists of an 
isobutylene-permutation maleimide system copolymer (A) has the fault that flexibility tends to split deficiently, 
it can raise the mechanical property of a film by blending an acrylonitrile-styrene system copolymer (B). 
[0046] When using as a polarizer protection film, as for thermoplastics (A) and thermoplastics (B), it is 
desirable to blend to 60 - 95 % of the weight of former at a rate of 5 - 40 % of the weight of latters. When there 
was less thermoplastics (B) than 5 % of the weight and it is made a polarizer protection film, there is a 
possibility that the phase contrast of the direction of a flat surface and the thickness direction may become large. 
Moreover, when the rate of combination of thermoplastics (B) exceeds 40 % of the weight, there is a possibility 
that the transparency of the film obtained may be spoiled. By blending both resin (A) and (B) at an above- 
mentioned rate, it can consider as the polarizer protection film which has the steam transmittance which the 
direction of a flat surface of a film and the thickness direction excelled [ phase contrast ] in optical homogeneity 
small, and was suitable for adhesion with a polarizer. As for thermoplastics (A) and thermoplastics (B), it is 
more desirable to blend to 60 - 80 % of the weight of former at a rate of 20 - 40 % of the weight of latters, and 
especially its rate of 25 - 35 % of the weight of latters is desirable to 65 - 75 % of the weight of former. 
[0047] As for the polarizer protection film of this invention, it is desirable to have the steam transmittance of 
10-200g/(m2 and 24hr). If there is a possibility of producing the adhesive agent of a polarizer and a polarizer 
protection film and 200g/(m2 and 24hr) is conversely exceeded in case a polarizing plate is manufactured as 
steam transmittance is lOg / (m2 and 24hr) following, the moisture in air will penetrate a polarizer protection 
film, a polarizer weak for moisture will be exposed to moisture over a long period of time, and it will be hard 
coming to demonstrate the function of polarizer protection. More preferably, the number of steam transmittance 
is 25-125 (m2 and 24hr), and that of it is 35-95 still more preferably (m2 and 24hr). 

[0048] Although the method of adjusting the mixed ratio of thermoplastics (A) and thermoplastics (B) is simple 
and desirable in order to make steam transmittance into the suitable range, you may carry out by adjusting 
various the copolymerization components and copolymerization ratios of each thermoplastics. There is an 
inclination for steam transmittance to become small if the resin to which copolymerization of the olefin 
component was carried out so much especially as thermoplastics (A) is used, and when the resin to which little 
copolymerization of the olefin component was carried out is used, there is an inclination for steam transmittance 
to become large. 

[0049] Moreover, since steam transmittance is in inverse proportion to the thickness of a film in general, also 
with the thickness of a film, steam transmittance can be made into the suitable range, preferably, the thickness 
of the polarizer protection film of this invention is 40-100 micrometers still more preferably, and 30-1 50 
micrometers of 20-200 micrometers of steam transmittance of 10-200g/(m2 and 24hr) tend to realize it in such 
thickness range. 

[0050] The polarizer protection film of this invention has the very small phase contrast of the direction of a flat 
surface of a film, or the thickness direction by using the resin constituent containing the above mentioned 
thermoplastics (A) and thermoplastics (B). As for the polarizer protection film of this invention, it is desirable 
that the phase contrast of the direction of a flat surface of a film is 20nm or less. If the phase contrast of the 
direction of a flat surface of a film exceeds 20nm, in a liquid crystal display, it may become the cause of the 
poor contrast by optical leakage. Moreover, as for the polarizer protection film of this invention, it is desirable 
that the phase contrast of the thickness direction of a film is lOOnm or less. If the phase contrast of the thickness 
direction of a film exceeds lOOnm, the liquid crystal display which has a large angle of visibility may become is 
hard to be obtained, and it may become the failure of big-screen-izing. 

[0051] In order to obtain the small film of phase contrast, the mixing ratio of thermoplastics (A) and 
thermoplastics (B) is important. It is easy to obtain a film with the very small phase contrast by the orientation 
of a molecule by making a mixing ratio into the suitable range, although it is necessary to depend for a desirable 
mixing ratio according to thermoplastics (A) and the class of (B), and to decide a desirable mixing ratio 
experimentally — desirable — the weight ratio of thermoplastics (A) and thermoplastics (B) — 60:40-80:20 — it 
is 65:35-75:25 more preferably. 

[0052] The ease of being discovered of the phase contrast by the orientation of a molecule can be evaluated by 



phase contrast (orientation phase ct^Kt) discovered by extending a film undei^^^d conditions. Although the 
polycarbonate of the bisphenol A t>^^urrently generally used as an optical film shows big phase contrast 
1 OOOnm or more, if the weight ratio of thermoplastics (A) and thermoplastics (B) is made into the above- 
mentioned range, 20nm or less of 1 5nm or less of phase contrast of the direction of a flat surface of a film can 
be more preferably set to lOnm or less still more preferably. Furthermore, by changing a weight ratio in this 
range, control of orientation phase contrast is possible and it is also possible to obtain the film which phase 
contrast does not discover in the direction of a film flat surface and the thickness direction even if orientation 
phase contrast is zero substantially by optimizing a presentation to a surprising thing, i.e., a molecule carries out 
orientation. 

[0053] In order to film-ize the above-mentioned resin constituent, both a well-known approach, for example, a 
melting extrusion method, a tubular film process the solution casting method, etc. are employable, but if the 
solution casting method is adopted, there will be no defects, such as a die line, and the variation in film 
thickness can perform comparatively easily obtaining 5% or less and **** films [ target / small / small and / of 
phase contrast / optical ]. 

[0054] The solvent which can be used for the solution casting method is chosen from a well-known solvent 
according to the class of resin ingredient (resin (A) and (B)). Halogenated hydrocarbon solvents, such as a 
methylene chloride and trichloroethane, tend to dissolve a resin ingredient, and since the boiling point is also 
low, they are one of the suitable solvents. Moreover, the solvent of polar high non-halogen systems, such as 
dimethylformamide and dimethylacetamide, can also be used. Furthermore, the solvent of ketone systems, such 
as cyclic ether systems, such as aromatic series systems, such as toluene, a xylene, and an anisole, dioxane, 
dioxolane and a tetrahydrofuran, and a pyran, and a methyl ethyl ketone, is also usable. It is also a desirable 
approach to be also able to mix and use these solvents mutually, and to mix nonsolvents, such as alcohol, and to 
control the vapor rate of a solvent in order to obtain the film which was excellent in front-face nature. 
[0055] When film-izing by the solution casting method, after dissolving the resin (A) and resin (B) of this 
invention in said solvent, it casts into a base material, and it dries and considers as a film. Solid content 
concentration is taken into consideration and the flow casting thickness in this case should just determine that 
the film thickness after desiccation is set to 20-200 micrometers. 

[0056] As a desirable base material, films, such as an endless belt of stainless steel, a polyimide film, and a 
biaxial-stretching polyethylene terephthalate film, can be used. 

[0057] If needed, it can exfoliate from a base material and the film which carried out predrying can also be 
dried further. Generally desiccation of a film can use a float glass process, and a tenter or the roll conveying 
method. In the case of a float glass process, the film itself receives complicated stress and it is easy to produce 
the ununiformity of an optical property. Moreover, in the case of the tenter method, it is necessary to balance 
the tension for supporting the width-of-face contraction and the self-weight of a film accompanying solvent 
desiccation, and to perform expanding-and-contracting control of complicated width of face with the distance of 
the pin supporting film both ends, or a clip. On the other hand, in order for the tension for stable film transport 
to start the flow direction (the direction of MD) of a film in principle in the case of the roll conveying method, it 
has the description which is easy to fix the direction of stress. Therefore, as for desiccation of a film, being 
based on the roll conveying method is most desirable. 

[0058] Although the approach of obtaining a resin constituent by only mixing thermoplastics (A) and 
thermoplastics (B) as an approach of obtaining a resin constituent, and the method of carrying out thermofusion 
kneading of both the resin, and obtaining a resin constituent are mentioned as stated above, foaming of a film of 
carrying out predrying of the resin constituent to be used in advance of film-izing etc. is useful when preventing 
a defect. 

[0059] 85% or more of the beam-of-light transmittance of the polarizer protection film of this invention is 
desirable, and it is 88% or more more preferably. Moreover, 2% or less of the haze of a film is desirable, and it 
is 1% or less more preferably. 
[0060] 

[Example] According to an example, this invention is explained concretely below. The measuring method of 
each physical-properties value shown in an example and the example of a comparison is as follows. 
<Beam-of-light transmittance> JIS It measured using 550nm light by the approach of 5.5 publications of 
K7105-1981. 

<Haze> JIS It measured by the approach of 6.4 publications of K7105-1981. 



* It measured on the measurement wj^Bngth of 514.5nm using the <phase conti^^f direction of flat surface> 
micro polarization spectrophotomete^ORC Manufacturing: TFM-120AFT). 

Using the <phase contrast of thickness direction> micro polarization spectrophotometer (ORC Manufacturing: 
TFM-120AFT), the angular dependence of phase contrast was measured on the measurement wavelength of 
5 14.5nm, and nx, ny, and nz were calculated. The thickness of a film was measured separately and the phase 
contrast of the thickness direction was calculated using the bottom type. 

Phase contrast =(nx+ny) (/2-nz) xd of the thickness direction <steam transmittance> Switzerland Product made 
from RISSHI Steam transmittance circuit tester L80 -4000 mold is used and it is J1S. It measured based on 
K7 1 29 (40 degrees C, 90%RH). 

[0061] (Example 1) It dissolved so that it might become 15 % of the weight of solid content concentration at a 
methylene chloride solution, and isobutene, the alternating copolymer (N-methyl maleimide content %, glass 
transition temperature of 157 degrees C of 50 mols) 80 weight section which consists of N-methyl maleimide, 
and the acrylonitrile styrene copolymer 20 weight section whose content of acrylonitrile is 26 % of the weight 
were considered as the dope. The bar coating machine was used and cast on the polyethylene terephthalate 
(Teijin Dacron HS) with which it covered on the glass plate, and it was left at the room temperature for 60 
minutes. The film was removed after that and it inserted into the four-piece fixture, and at 100 degrees C, for 10 
minutes was performed at 140 more degrees C for 10 minutes, 160 degrees C performed desiccation for 30 
minutes, and the film with a thickness of 52 micrometers was obtained. As for 4nm and beam-of-light 
transmittance, the phase contrast value of the direction of a flat surface was [ the thickness variation of this 
film / the phase contrast of the haze of 4nm and the thickness direction ] 0.3% 92% 2%. This film was 145 
degrees C in glass transition temperature. 

[0062] (Examples 2-4, example 1 of a comparison) The acrylonitrile content and weight number of copies of an 
acrylonitrile styrene copolymer were changed, and the film with a thickness of 52 micrometers was obtained. 
The property of the obtained film was shown in Table 1 . 

[0063] (Example 5) In the methylene chloride solution of resin, the film with a thickness of 51 micrometers was 
obtained for Aerosil R972 (product made from Japanese Aerosil) like the example 1 to the resin 100 weight 
section except 0.05 weight ********. The property of the obtained film was shown in Table 1. 
[0064] (Example 6) 2 which is an ultraviolet ray absorbent at the methylene chloride solution of resin -(2H- 
benzotriazol-2-IRU)- The film with a thickness of 52 micrometers was obtained for p-cresol (Tiba Speciality 
Chemicals) like the example 1 to the resin 100 weight section except 1 weight ********. The property of the 
obtained film was shown in Table 1 . 

[0065] (Example 2 of a comparison) The xylene solution (resin concentration = 35 % of the weight) of Nippon 
Zeon ZEONOA 1420R was adjusted, and it considered as the dope. The cast of this dope was carried out like 
the example 1, it removed from the back base material film which dries at 80 more degrees C for 10 minutes 
with a room temperature, and was dried for 4 minutes at 170 degrees C for 8 minutes by 120 degrees C for 4 
minutes after neglect, and the 50-micrometer film was obtained. The property of the obtained film was shown in 



Table 1. 
[0066] 
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[0067] A ^ 

[Effect of the Invention] The polarizSrprotection film of this invention has the very small phase contrast of the 
direction of a flat surface of a film, and the thickness direction by using the resin constituent containing 
thermoplastics (A) and (B). Furthermore, it has steam transmittance moderate as a polarizer protection film. 



[Translation done.] 



- * NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] (A) The polarizer protection film which is a film which consists of a resin constituent containing the 
thermoplastics which has a permutation or an unsubstituted imide radical in a side chain, and the thermoplastics 
which has a permutation or an unsubstituted phenyl group, and a nitrile group in the (B) side chain, and is 
characterized by 40 degrees C and the steam transmittance in 90%RH being 10-200g/(m2 and 24hr). 
[Claim 2] The polarizer protection film according to claim 1 characterized by the phase contrast of the direction 
of a flat surface being 20nm or less. 

[Claim 3] The polarizer protection film according to claim 1 or 2 characterized by the phase contrast of the 
thickness direction being lOOnm or less. 

[Claim 4] A polarizer protection film given in any 1 term of claim 1 characterized by the thermoplastics of (A) 
containing the repeat unit expressed with the repeat unit expressed with the following type (1), and the 
following type (2) thru/or claim 3. 
[Formula 1] 



R 2 



R 1 R 3 



(1) 



(Here, Rl, R2, and R3 show hydrogen or the alkyl group of carbon numbers 1-8 independently, respectively.) 
[Formula 2] 

-tf-H- 01 

OC CO 
R 

(Here, R shows the alkyl group of carbon numbers 1-18, or the cycloalkyl radical of carbon numbers 3-12) 
[Claim 5] A polarizer protection film given in any 1 term of claim 1 to which the thermoplastics of (B) is 
characterized by containing a permutation, an unsubstituted styrene unit and a permutation, or an unsubstituted 
acrylonitrile unit thru/or claim 4. 

[Claim 6] The polarizer protection film according to claim 5 with which the content of the permutation or 
unsubstituted styrene unit in the thermoplastics of (B) is 80 or less % of the weight 50 % of the weight or more, 
and content of a permutation or an unsubstituted acrylonitrile unit is characterized by 20-% of the weight or 
more being 50 or less % of the weight. 

[Claim 7] A polarizer protection film given in any 1 term of claim 1 to which content of the thermoplastics of 

(A) in a resin constituent is characterized by being 90 or less % of the weight 60% of the weight or more thru/or 
claim 6. 

[Claim 8] A polarizer protection film given in any 1 term of claim 1 to which content of the thermoplastics of 

(B) in a resin constituent is characterized by being 40 or less % of the weight 10% of the weight or more thru/or 
claim 7. 



[Claim 9] A polarizer protection fil^fc/en in any 1 term of claim 1 characteriz^^P containing either [ at 
least ] an inorganic particle or an orgBnc particle thru/or claim 8. 

[Claim 10] A polarizer protection film given in any 1 term of claim 1 characterized by containing an ultraviolet 
ray absorbent thru/or claim 9. 

[Claim 1 1] A polarizer protection film given in any 1 term of claim 1 thru/or claim 10 whose thickness is 20- 
200 micrometers. 

[Claim 12] (A) The manufacture approach of a polarizer protection film including the process cast into a base 
material so that the film thickness after drying the thermoplastics which has a permutation or an unsubstituted 
imide radical in a side chain, the thermoplastics which has a permutation or an unsubstituted phenyl group, and 
a nitrile group in the (B) side chain, and the resin solution containing a solvent may be set to 20-200 
micrometers, and the process which dries this resin solution. 



[Translation done.] 



